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PROBLEM TO BE SOLVED: To provide a method for recovering a polycarbonate resin having physical 
properties enough to be a molding material from a disk-shaped information recording medium waste, 
SOLUTION: In a method for recovering a polycarbonate resin by separating and removing a thin 
laminated film from a disk-shaped information recording medium prepared by forming the thin film on a 
polycarbonate resin substrate, the thin film is separated and removed by crushing the recording 
medium and bringing the crushed medium into contact with a halogen-free solvent or a supercritical 
medium, and the resultant polycarbonate resin powder is subjected to solid phase polymerization to 
give a polycarbonate resin having a viscosity average mol.wt. of 16,000 or higher. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for recovering a polycarbonate resin having 
physical properties enough to be a molding material from a disk-shaped information recording 
medium waste. 

SOLUTION: In a method for recovering a polycarbonate resin by separating and removing a thin 
laminated film from a disk-shaped information recording medium prepared by forming the thin 
film on a polycarbonate resin substrate, the thin film is separated and removed by crushing the 
recording medium and bringing the crushed medium into contact with a halogen-free solvent or 
a supercritical medium, and the resultant polycarbonate resin powder is subjected to solid 
phase polymerization to give a polycarbonate resin having a viscosity average mol.wt. of 1 6,000 
or higher. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recycle approach of the disk-like information record medium characterize by to 
perform solid state polymerization and to consider as with a viscosity average molecular weight 
of 16,000 or more polycarbonate resin by using the obtained polycarbonate-resin powder as a 
raw material after carrying out the separation removal of the laminating thin film by grinding this 
disk-like information record medium, and making halogen a non-containing solvent or, and a 
supercritical medium contact in the approach of carrying out separation removal of this thin film, 
and collecting polycarbonate resin from the disk-like information record medium which come to 
prepare a laminating thin film on the substrate made of polycarbonate resin. 
[Claim 2] The recycle approach of a disk-like information record medium according to claim 1 
that a disk-like information record medium is a disk-like information record medium with which 
the laminating thin film which consists of a pigment layer, reflective film, and a protective layer 
was prepared on the substrate made of polycarbonate resin. 

[Claim 3] The recycle approach of a disk-like information record medium according to claim 1 
that a disk-like information record medium is a disk-like information record medium with which 
the laminating thin film which consists of a derivative layer, record film, reflective film, and a 
protective layer was prepared on the substrate made of polycarbonate resin. 
[Claim 4] The recycle approach of the disk-like information record medium according to claim 1 
to 3 performed while irradiating a supersonic wave at this grinding object after grinding a disk- 
like information record medium for separation removal of a laminating thin film. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detafled Description of the Invention] 
[0001] 

(Field of the Invention] This invention relates to the art of the tfiscarded disk-Bko informatioo 
record medium. After coOectJng substrates from the discarded diskHBie information record 
mediun in more detail, it is related with the approach of coitectinf as polycarbor\ata resin with 
which ^ant-molecule quantification of the resin of a substrate was carried out and physical 
properties were improved 
[0002] 

[Description of the Ptior Art] Since htsh density record is possible for ^H3ie information 
record mei£a, such as an optical disk, they are broadly used for record of music, en image, and 
various information. The compact <Ssfc which the lamnating thin film wfuch consists of a pigment 
layer, reflective fBm. and a protective byer is prepared on the substrate made of polycarbonate 
resin, and it comes to buld, and the magneto-optic-recorcfing disk with which it comes to 
prepare the lanwiating thin film which consists of a denvative byer. record fBm. reflective ftbn, 
and a protective layer on the substrate made of polycarbonate ressi are used for this disk-like 
information record medium in large quantities. 

[0003] And although the disposal according [ the trash of a these dsk-like irtfbrmation record 
mtf&m ] to incineration etc. to after recovery has been made, the approach of recycling these 
is esamirwd in consideration of the effect on natural environment For example, in JP.7- 
207059A JP.7>20706aA. and JP.7-316280A although the epproach of disassembling the 
polyeartionata resin of a substrate and collecting as bisphenols of a raw material is proposed 
after grinding the trash of a ifisk-iike information record medium and carryirig out separation 
removal of the laminating ttun f9m part on a substrate, by tNs approacK there is a problem that 
there are many routing counters to recovery and cost also increases. 
[0004] Moreover, in JP,7-2S6639A atthough the method of eoDeeting polycarbonate resin by 
earvying out pinding praoasaini of the map>eto-optic-re cording disk in an alkaK water sokition. 
and carrymg out separation rvmoval of the taminating thin film part from a substrate is propose, 
since wfwt has molecuisr weight lower than the common polycarbonate resai for shaping 
materiala is use, the polycarbonate resin for mapwtoneptic-recer^ dsks has the dffwdty 
that the purpose for spemfing of the eoOeetad polycaitMnste resin b fimit Moreover, in JPJ9- 
142054A althou^ the approach of blending mth the common polycarbonate rewi far shaping 
materials, and using it as shaphg material h proposed without carrying out separation removal of 
the laminating thin fibn part firom the vindng olject of dnk-Uke infarmation record- me<Buro 
trash, in pobits. such as the phyded properties of the shaping material, and a mold-goods 
appearance, there is a dflkuity that the purpose for spending is limited. Furthermore, in JP.11- 
152371 A after disselwing polyearbanate re^ trash, such as a (kvpping etvect firom a making 
machine, and a disk-Gke inform a t i on record medum, in a chlorinated-hydrocarbon sdwent and 
removing the insokible matter, the rwnsolvent of a polyesttwnate was added to the sohjtwn and 
the approach of collecting soGd pdycarbonstea is proposed However, there is a dfficulty that a 
making macWne is corroded by the cMorinated hydrocarbon which remans in the collected 
polycartionate from laing the chlorinated hy«koearbon for a solvent in this case. 
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hy(k-oxyphenyl) methane, 1 and 1-scrow (4-hydroxypheny1) ethane, 2. and Z-screw (4-hy<ko«y- 
3-methylpheny1) propane. Screw (4-bydroxypheny1) alkanes, such as 2 and 2-screw (4-hydroxy - 
3. 5-tfimethylphenyO proparw, 1. and I -screw (4~hydroxyphenyl} cyclohexane. a screw (4- 
hydroxyphenyl) sutfone. etc. are used Moreover, as a carbonate precursor, a phosgene, the 
dihakiformate of diphenyl cart>onate and a <&iydric phertol, etc. are used Furthermore, on the 
occasion of nwwfecture of Uiis pdycartMnate resin, the polycarbonate resin of 14,000-16.000 
within the limits is used for the shaping material of a substrate for viscosity average molecular 
weight using the catalyst the molecular weight mo<fifier. etc. 

[001 1] And what the laminstirig thin fin prepared on this polycarbonate resin substrate changed 
with gestalten of an information record mecfium, for example, prepared the reflective film and a 
protective byer on the substrate, and the thing which carried out the bminating of a pigment 
layer, the reflective film, Br>d the protective byer, and constituted them on the substrate are 
used. Organic compour>d3. such as cyantne dye, are used for this pigment layer, and alumirtum is 
used as reflective film. Moreover, ultrsviolet-rBys hardening resin, such as acrylic resin, is used 
for the protective layer. Ar>d in the magrteto-optic-recorxfing disk, on the substrate, the 
laminating of the thin film of the derivative film of a silicon system, the record film of a terbium 
alloy, and the ahjminum metelfic reflection film is carried out and it is constituted. Even if it is 
trash of the disk-Qw information record medium constituted by preparing the bminsting tNn Tilm 
of which [ these ] gestalt it can consider as the object of the recycle approach of this invention. 

[0012] Next in carrying out separation removal of the bminatir^ thin film from the substrate of a 
these (Ssk-like informatkxi record medium, beforehand after grindir»g that diskHike information 
record medium in a 2- 20mm grincfing ol^ect preferably the average dimension of I -50mm, 
separation removal of this thin film is carried out by contacting this grinding object to halogen a 
rKjn-containing solvent or. ar>d a supercritical me<fium. Sirwe it comes to exfoSate from a 
substrate when coloring matter is ehited from the amputation stump section of the pigment byer 
which the separation from the substrate of this thin film in the separation removal process of a 
subsequent bmirwting thin film exposed to the fracture surface of a disk-IBte information record 
medium, the average dimenswn of the grinding otqect of this diskHBie information record medium 
is set to I -50mm for making the moderate fracture surface appear. It is because the energy 
which separatkm removal of this thin fibn from a substrate comes to take long duration to as the 
average <fimeftston of this grinding otyect is 50mm or more. ar«d that grinding takes this dimension 
for being referred to as less than 1mm increases. 

[0013] Wat grincfing is desirable afthough dry grinding or wet grit^g may be used for grinding 
here. What is necessary is to just be based on common devices, such as a hammer crusher, a 
taw crasher, a hammer mill, a cutter mill, a feather mtO. and a b«bo miD, as a grmder. Moreover, 
w^t is necessary is for O^SO degrees C of temperature at the time of this gnrHfing to be 20-25 
de^-ees C preferably, and just to make grinding time amoiait into 1 nanuto - 7 minutes preferably 
for 10 secortds to 10 minutes. 

[0014] And although the grinding otyeet of this disk-Gke information record medasn is contacted 
to hak>gen a non-contKning solvent or, and a supereritieal medkm and separation removal of the 
lammating thin film is carried out from a substrate As halogen a non-contmning solvent used 
here, for example Water, methyl «icehol. Cdloselve Solvants, such as alcohols sok^entl. such as 
ethyl ahsohoL isopropyl alcohol and n^^utyl alcohol. 2-ethylene dmi: glycerol: methyl cellosolve. 
and ethykeOoselva: 4-hydrosy-2-buUnene. Ketones, such as HDONOKISHI ketones: acetones, 
such aa 2-hydb-oxy-2>m«thyf-3~butanone and diaeetone alcohol, and a methyl ethyl ketone: 
ethers solvente, such as a tetrahy^ofaran. era mentioned as a statable tfwig. Moreover, the 
medum of supercritical conditions, tueh as a carbon dioxide, is mentioned as a stvercriticSl 

[0015] It can carry out as a desirable approach at the ease of carrying out separation removal of 
the laminating thin fdm of the frindhg ol^et of tMs disk-Ote information record medwm firom a 
siibstrata. irradiating a Sipersonie wave at this grintfihg ottjecL The energy density which it is 
desiraUa that it is the range of 24-28kHz as for the frequertey of this super s orw e wave, snd is 
produced by sipersonic vibration is 0.5 W/cm2. Considering as the above is desirable. Moreover. 



[0005] Sirtce it was such, development of the approach of coOecting as polyearbanate resn 
which has sufficient physical properties to use for a shaping material was denred rather than the 
trash of a disk-Ote viformation record medkan. 
[0006] 

[ProblemCs) to be Solved by the Invention] This inverttkan aims at offering the approach of 
coQecting as pdycarbonato resin which has sufRctent physicsl properties to use for a shapmg 
material from the trash of a disk-Bte Wbrmation record medum. 
[0007] 

[Means for Sdvmg the Problem] In the approach of carryirtg out separation removal of this thin 
fhK and eoflecting pdycarbonato ream from the disk-Bie information record me<fium wtiich 
comes to prepare the laminating thin film section on the substrate made of pofyeerbonato resin 
as a resiA of repeatirig examination variously, in order that this invention person may solve the 
abova-menUened tadaiical problem After canryiiv out separation removal of the laminating thin 
On by rindmg thb d»k-Bta nfennation record madiian and mdifeit halocen a norr-c^^ 
sohrerd or, and a supercritical medum contact Based on a header and these knowledge, it came 
to eonplete this invention for the abiGty of the above-mentioned purpose to be attained by 
perfbrnwig aoGd state pdymer iia tioo and con si dging as with a viscosity average moleot^ 
weight of 10.000 or more pelyoarbonato resh by usint the obteined polycarbonate resin powder 
as a raw materiaL 

[0008] That is, tfie sunmary of tfitt mvontion is aa foUows. 

(1) The recycle approach of the dokrfike infbnnation record me<Eum characterize by to perform 
soid state polymerization and to consider as mth a viscosity average molecular weight of 16.000 
or more pdycarbonato resin by use the obtained pdycarbonate-resin powder as a raw material 
aftar cany out the aeparatien removal oftha tamhatiiv thin film by pmd this dWt-Gke 
i nfo nn Bti on record medumb and make haiegen a non-eontdn solvent or. and a supereritieal 
me«fium contact in the approach of carry out separation removal of this thin fikn. and collect 
polyeafbonato ream Am the dWHka iidermation reeord medum wMch come to prepare a 
bfidnating tMn fhi on a polycarbonate-rBsin substrate. 

C2) The recycle approach of a dblrfike information record madam gmn in the above (1 ) whose 
iSsk-Bte infwiiiatiufi record madum is a ifisk-Bta Information record medum with which the 
bmins^g thin Bnt which consiste of a pigment layer, reflective film, and a protective byer was 
prepared on the polycarbet M to rann substrate. 

(3) The recycle approach of a (Ssk-Ote information record median i^ven in the above (1) whose 
(fisk-iate information record medium is a (fisk-fika information record medum with which the 
laminating thin f9m whwh conssto of a derivative layer, record fAn. reflective film. «id a 
protective byer was prepared on the polycarbanato resin substrate. 

(4) The recycle approach of a dsk-fite infarmation record medum gwen in either of 
aforementioned (1) - (3} performed while in«datir« a supersonic wave at this pindmg otgect 
after prindng a dsk-like information record medum for separation removal of a bminatif« than 
fikn. 

[0009] 

[Embodment of the bivention] In the approach of this invention carrying out seperatJon removal 
of this thin film from the dskH9(e information record medium which comes to prepsre s 
laminating thin film on a polycartxtnata resin substrate, and coOecting polydwtx>nate resin After 
carrying out aeparatien removal of the bminating thin film by grindng this dsk-Uie information 
record medium and making halogen a non-containirig solvent or. and a supercritical medium 
contact It is the recycle approach of the disk-like information record medkim characterized by 
performing sofid State polymerization aitd consklering as with a viscosity average molecular 
weight of 16.000 or more pdycartMnate resin by using the obtained polycart>onate resin powder 
as a raw material. 

[0010] The poiycart>ortate re«n currently used as a substrate of a these dbk-lika information 
record medium is usually msnufactured by making these reset with a sokjtion method or 
scorification using a dhydric phend and a carfaonato precursor. As this dhydrie phend. atthough 
various compounds era used For example. 2 and 2^-serew (4-hvdroxyphenyl) prapm. screw (4- 
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as a medium at the time of the exposve of this siversonw wave, the above-mentioned halogen 
nan-«anteining advents, such as water, an alcohols solvent ketones, and an athera solvent are 
used suitably. Furthennore. if ft adds a surfactant in using water, the ridge after tiie 
reattachment prevention to the substrate of the reflective fibn or processing can be perfanmed 
effectively. 

[0016] After doing in this way and canrying out separation removal of the bminating tWn film 
more nearly next than a dsk-Bte infixmation record median, it ediecte as pdycarbonato resin 
which has the physical properties wfuch can be used as a shaping materid of a common 
fabrication article by carrying out soGd state polymerization, using the powder of the obtained 
polycartMnate resin substrate as a raw material, and considering as with a viscosity average 
mobcular weight of 16.000 or more polycartxirtate resin. 

[0017] h the solid-state-polymerization process which uses this polycartranate resin powder as 
a raw material, first crystalBzation processing of polycarbonate resin powder is performed and 
let that gestalt be polycart>ortate resin of powdered or granularity by porosity. As this 
crystaQization approach, any of a solvent approadi, a supercritical medium approach, and the 
heat crystallizing method may be adopted. As a advent used in this solvent approach 
Chksromethane, a methylene chloride. cWoroform. a carbon tetrachloride, chloroethane. Aliphatic 
series hak>gen«ted hy*ocart>or>. such as dichtoroetharws, tricMoroethane. a trichioroethylene, 
and tetrachtoroethartes. Aromatic series halogenated hyd-ocarbon. such as a chlorobenzene and 
dcHorobenzertes, One sort or two sorte or more of solvents chosen from aromatic hydrocarbon, 
such as ketones, such as ester, such as ether, sudi as a tetrahydrofuran and doxane. methyl 
acetate, and ethyl acetate, an acetone, and a methyl ethyl ketone, benzene, toluene, and xylenes, 
are mentioned. 

[001 8] It is convenient to add the catalyst for soKd state polymerization performed after that 
and to carry out homogeneity distribution at the time of crystallization processing of the pir>d«g 
object of this substrate. There b especblty no constraint about the catalyst used here, and a 
well-known soBd-state-polymerization catalyst for examde, totra-alkylammonium. totra-arkyl 
phosphonbm cart>oxybte. the fourth ammonkxn BIOKISHI anion salt a trsnsition-metab oxide, a 
transition-rrtetab alkoxide. eto. are mentioned. As for the addition of this catalyst it is desirable 
to consider as the range of 0.1-200 ppm in the concentration in raw material polycarbonate 
resin. 

[001 9] Moreover, when carrying out crystallization processing for the grinding object of a 
substrate with a supercritical medum approacK tiw grir>dng object of a substrate can be 
crystaJHzed by making it contact in the state of the condtion whk;h Rquefied ti>e cari>cn doxide. 
or supercritical. Furthermore, when carrying out crystallization processing of the grinding object 
of this substrate by the heat crystalizing method, it can be made to crystdize according to the 
melting temperature of the polycarbonate used for this substrate by heat-treating at the 
temperaUre within the limita of 18(H240 degrees C. 

[0020] Next in the soiki-state-potymerization process of the raw material pdycarixNiate resin 
which added thb catalyst temperature kywer 50 degrees C than the melting temperature of raw 
material polycarbonate resin is exceeded and let that reaction temperature be the temperature 
requrement of under the melting temperature of raw material polycarbonate resin. It reacta in 
such a temperature requirement because the raw material polycart>onate resin of powdered or 
granularity wekls, the extract to the outaide of the system of reaction of the aromatic series 
mono-hyd-oxy conrpound generated at this reaction or diary! cartionata becomes difficult and 
advaitce of macromdecule quantification may be checked, when that rate of reaction will 
become slow, productivity wiO faD, if reaction temperature is bdow temperature kuwer 50 degrees 
C than the melting temperature of raw material polycarbonate resin, and reaction temperature 
becomes ntore than the melting temperature of raw material polycarbonate resin. 
[0021] Moreover, the aromatic series mono-hydoxy compound generated by this solid-state- 
pdymarization reaction artd diaryl cartiorwte are desirable when extracting out of the system of 
reaction promptly promotes a reaction. Then, it is good to introduce knv-grade hydocartxm gas. 
such as inert gas. such as nitragen gas. argon gas. gaseous helium, and choke damp, or methane 
and ethane gas. a liqueTied petrdeum gas. and a commercid butane, into this system of reaction. 
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to mako a these aronwtie lerioi inono^ hydroxy compound ond dbryl caibensta accompany to 
inert CSS etc. and to aak9 it extract out of the cystem of reaction. Moroever. it may react by 
maUns the system of reaction reduced pressure, and the appraoeh of extractinf the aromatic 
scries mono-hydroxy eampound generated hera and dwryl carfaonate out of the system of 
reaction may be adopted. 

[0022] And the soGd state polymerization of thb raw material pdyearfaonate resin is made to 
react unta the vbeosity average molecular weiiht of the generation pdyearfaonate resin ebtamed 
becom es I6j000 or mare. Therefore, if sample extraction b carried out and the viscosity average 
mdectriar is beforehand grasped from the pinc&ig ol«ect of dnk-Oie Mbrmation reccrd- 

medun trash, it a co nvenient to a setup of reaction temperature or reaction time. Viscosity 
average moleeular w«|^ of tNa gerterstion polycarbonate man is made or mora into IB.0QO for 
obtsMng as potycarbonste resin possessing the phytfeal properties which have mecharicai 
strengths, such as impact strength-proof eqiavatant to the polycarbonate resin compounded 
(rem the common aromatic series dhydroxy conpound in the recovery polycarbonate resin from 
<Ssk-Bte information record-me<Sum trasK and teruae strengtK and thermal resistance, and 
can be used as a matenal of various mold goods. 

[0023] Thus, the recovery pdycarborwto resin from <fish-ia(e information record-medum trash is 
indeperwlent. or this can be used for it as other polycartMnata resin and a shaping ( h / it blends 
vnth high intensity resin other than polycarttonats resin further, and / broad fields such as 
Butopsrts. housing of the deotrical and electric equipment and housing of OA egwpment ] 
materiaL 
[0024] 

[Example] Below, an example explains this invention to a detail further. 
[Example I] The trash of a compact disk was ground and the pinifing ot^ct the dmenston of 
whose is S-20mni was obtained. Subsequet^, ultrasonic irrsdistion of this grinding ottject was 
carried out for 10 minutes into fura water. The frvquerKy of an ultrasonic wave oscillator is 
26kHz. and the output was set to 600W. Consecuerttly. coloring matter exuded from the coloring 
matter phase of a compact disk, betwean a substrata and cotormg matter phases exfoGated, the 
part adhered to the protoctivo coat and the other sectJoris separated the reflectivo film as a 
metal powder. 

[0025] By collecting substrates and next, carrying out ultrasonic bradiatton of this for 3 mirvtes 
through ethyl ak:ohol. the coloring matter adhering to a substrate was dissolved into ethyl 
alcohol, and the debris of a pure substrate was obtained. The viscosity average moloctiar weight 
of this raw material polycarbonate sampled nnd measured from this debris was as k>w as 1 4,200. 
incidentally, in the polycarbortate rosin of molecular weight of this amount, a mechanical strength 
is low ar>d cannot make it the material of common mold goods. 

[0028] Next, cyclohexyl triphenyl phosphonium tetraphenyl borate 0.52mg of 20g of debris of the 
substrate collected above. 50ml of paraxylerte of a solvent, and a soBd-state-polymeriEatjon 
caUlyst was sijpplied to the separable flask made from nickel of 100ml of content volume 
equilHied with Dimroth and an a^tator. and it heated with the mantle heater to it at 160 degrees 
C. And stirring the contents of this separable flask, paraxylene was made to flow back over I 
hour, and solvent processing of a raw material potycarbonste was carried ouL Thea to the room 
temperature, it cooled. arwJ the separable flask was removed from the mantle heater and it was 
[ the crystalTme pdycarlMnate which deposited was carried out the ** exceptiorv and ] air-dry. 
The yield of the polycarborute fine particles obtained here was 19.6g. artd recovery was 98%. 
[0027] Subsequently, putting lOg of polycarborute fine particles obtainod here into a stainless 
steel tube-manufacturing mold reactor vrith a diameter [ of 5Smm I and a die length of 170mm. 
and droubtirig rulrogen gas by 100ml the fknv rate for /to a reactor, the temperabx-e up was 
carried out from a room temperaturo to 240 devees 0. and solid state polymerization was 
performed over I hour at 240 degrees C. The reactor was cooled to the room temperature after 
reaction tenmination. and target polycarbonate rasin was collected. The viscosity average 
molecular weight of the polycarbonate resin obtMwd here was 21.800. 
[0028] [Example H The debris of a pure substrate was collected from compact dsk trash Eke 
the example t. Next after crystafizing this substrate debris by supercritical c a rbon-dioxide 



processing in the temperature of 150 devees C. and the cortditions of pressure ISMPa. soGd 
state polymerization was performed like the example 1, and the polycartiortata resin with which 
molecular weight increased was obtained. The viscosity average molecular weight of the 
poly ca rbo na te rasin obtained here «vas 22.300. 
[0029] 

[Effect of the InventiorO Acconfing to the approach of this inventun. the approach of collecting 
as pdycaffaonata resin wNch has sufficient physical properties to use for a shapmg materid can 
be offerod from the trash of a duhr-eta wfermation record medun. 



[Translation done.] 
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